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Concepts for migration-sensitive health monitoring
Abstract
According to microcensus data, nearly one quarter of the German population has a migration background. This means 
that either themselves or at least one parent was born without German citizenship. Based on the currently available data 
and due to the underrepresentation of specific population groups, representative findings on the health of the total 
population residing in Germany are only possible to a limited degree. Against this backdrop, the Robert Koch Institute 
initiated the Improving Health Monitoring in Migrant Populations (IMIRA) project. The project aims to establish a 
migration-sensitive health monitoring system and to better represent people with a migration background in health 
surveys conducted by the Robert Koch Institute. In this context it is crucial to review and further develop relevant migration-
sensitive concepts and appropriate surveying instruments. To achieve this, the concepts of acculturation, discrimination, 
religion and subjective social status were selected. This article theoretically embeds these concepts. Furthermore, we 
describe their application in epidemiology as well as provide a proposal on how to measure and operationalise these 
concepts. Moreover, recommendations for action are provided regarding the potential application of these concepts in 
health monitoring at the Robert Koch Institute.
  MIGRATION · HEALTH MONITORING · ACCULTURATION · DISCRIMINATION · SUBJECTIVE SOCIAL STATUS
1. Introduction
Since its founding, the Federal Republic of Germany has 
been an immigration country [1]. Based on microcensus 
data, in 2017, around 19.3 million people living in Germa-
ny have a migration background [2]. This means that either 
themselves or at least one parent was born without Ger-
man citizenship. Due to the heterogeneity of this popula-
tion group, general statements on the health of people with 
a migration background should be avoided. However, 
numerous studies that applied a more nuanced analysis 
of living situations show that disease risks and health 
resources can vary depending on a set of factors such as 
region of origin, reasons for migration as well as people’s 
experiences before, during and after migration. 
In studies on health status, health behaviour, the utili-
sation of medical services, health pro motion and preven-
tion services in the general population, people who are 
included in the category “migration background” are so far 
mostly underrepresented. In spite of this population group 
comprising around one quarter of the total population, val-
idated data is nonetheless lacking [3, 4]. Surveys on migra-
tion and health tend to merely consider whether a person 
has a migration background (yes/no), an approach that 
does not adequately reflect the heterogeneity of people liv-
ing in Germany [5].
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Against this backdrop, the Robert Koch Institute (RKI) 
initiated the Improving Health Monitoring in Migrant Pop-
ulations (IMIRA) project. The objective is to establish 
migration-sensitive health monitoring, better reach people 
with a migration background and include them in Robert 
Koch Institute health surveys on a longitudinal basis [5-7]. 
One of the IMIRA sub-projects aims to adapt and further 
develop concepts (sub-project 2) of migration-sensitive 
health monitoring. The objective is to identify migra-
tion-sensitive concepts that would reach beyond the min-
imum indicator set currently applied to operationalise 
migration background as developed by Schenk et al. [8]. 
Beyond citizenship and country of birth, the indicator set 
contains parent’s country of birth, year of immigration 
to Germany, German as mother tongue (yes/no), self- 
assessed German language proficiency (very good, good, 
average, poor, very poor) and residency status (temporary, 
permanent, German citizenship) [8]. Additionally, research 
into the current scientific literature led to the identification 
of further relevant concepts in the field of migration and 
health. Among these were the concepts of acculturation, 
discrimination, religion as well as subjective social status. 
The aim is to better illustrate important aspects of the dif-
ferent living situations of the population living in Germany 
and to better explain health inequalities.
The concepts identified, their operationalisation and 
measurement as well as the recommendations to establish 
migration-sensitive health monitoring at the RKI are based 
on an ideal approach that, potentially, will be applied in the 
future. This would provide opportunities to use the chosen 
items on migration history (including country of birth, 
citizenship, duration of stay) and discrimination experi-
ences as well as sense of belonging, religion and subjective 
social status within future health surveys by the RKI. Already, 
the relevant dimensions of the concepts identified have 
largely become part of the core indicator set used to anal-
yse the health of people with a migration background in 
health reporting (see the article Health reporting on peo-
ple with a migration background – Selection and definition 
of (core)indicators in this issue). Besides migration back-
ground, these include the country of birth, German lan-
guage proficiency, social networks as well as discrimination 
experiences. Duration of stay, residency status, reasons for 
migrating, feeling of belonging and religion are all part of 
the extended indicator set. 
This article presents the selected concepts in more detail. 
It provides a theoretical basis, an overview of the concept’s 
application in epidemiology thus far as well as a proposal 
for measurement and operationalisation. Surveying instru-
ments were selected based on both previous research find-
ings and ethical principles developed by civic organisations. 
Moreover, they were cognitively tested and subsequently 
optimised in the six languages (Arabic, German, Italian, 
Croatian, Polish and Turkish) which correspond to the over-
all population for the upcoming Health and Nutrition Sur-
vey in Germany (gern survey), a joint study by the Robert 
Koch Institute and the Max Rubner Institute. Cognitive 
testing included interviews of participants of different age, 
sex and educational levels who were native speakers of the 
six languages mentioned. After completing the written 
questionnaire, which contained all the items to be tested, 
respondents were asked about their feelings, understand-
ing of the questions and how to answer them using a stan-
dardised interview guide. The partial transcripts were then 
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Multidimensional approaches take this one step further and 
consider additional dimensions that are surveyed inde-
pendently [26]. All approaches have in common that they 
attempt to calculate an acculturation score and provide a 
statement on a person’s degree of acculturation. 
As part of IMIRA sub-project 2, a systematic review of 
the literature was conducted to (1) provide an overview of 
the degree to which the concept of acculturation has already 
been used in epidemiologic research on the health of peo-
ple with a migration background; (2) identify the different 
options of operationalising and measuring the concept of 
acculturation; and (3) develop recommendations to survey 
the concept of acculturation in the context of health sur-
veys in Germany (original papers with quantitative 
approaches in German and English; search strategy apply-
ing a combination of terms such as acculturation, migra-
tion, method, health; specialised data bases MEDLINE, 
SCOPUS and Science Direct; further information and cri-
teria can be found at [27]). 
2.1 Operationalising and measuring acculturation
The majority of the studies identified were conducted in 
the US, yet a few also in Europe. These mainly analyse the 
links between the acculturation of diverse groups of peo-
ple with a migration background and/or who have different 
ethnic backgrounds with regard to different health out-
comes. Due to significant inconsistencies related to the 
definition, operationalisation and measurement of the con-
cept in the studies considered, no general statements on 
the impact of processes of acculturation on the health of 
people with a migration background are possible [16, 26, 28]. 
qualitatively analysed using the Constant Comparative 
Method [9]. Based on these findings the questionnaire was 
then adapted where necessary. The article closes with rec-
ommendations on those aspects that should be considered 
when using the presented concepts in epidemiological 
research. 
2. Acculturation
Originally, the concept of acculturation was developed in 
British and North American anthropology as an attempt to 
describe the process of cultural changes in people as a result 
of the contact between people from different cultures dur-
ing the colonial era at the end of the 19th century [10, 11]. 
Today, the concept has been applied in numerous further 
disciplines, such as medicine, psychology, public health and 
epidemiology [12, 13]. Numerous studies on the connection 
between acculturation and health have been conducted 
[14-20]. The results show great inconsistencies regarding 
the direction and strength of effects shown [21]. General 
conclusions regarding the interdependencies between 
acculturation and health are therefore not possible [22]. 
In principle, there are three distinguishable theoretical 
approaches. One-dimensional approaches describe accul-
turation as a linear continuum stretching from not accultur-
ated to acculturated. These approaches view acculturation 
as a process of transition from a person’s original culture 
to the new one [23]. Two-dimensional approaches of accul-
turation in turn understand acculturation as a process tak-
ing place on two different planes. People with a migration 
background thereby integrate elements of the new culture 
as well as discard elements of their original culture [24, 25]. 
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2.2 Operationalisation and measurement of relevant 
dimensions
Migration history
For migration history, the variables within the minimum 
indicator set by Schenk et al. [8] were revised and supple-
mented. Beyond country of birth and citizenship, parents’ 
country of birth as well as data on the year of immigration 
to Germany would be collected. Collecting data on parent 
citizenship is also recommended. Furthermore, this data 
would allow researchers to calculate how long a person has 
been in the country of residence, the number of years that 
have passed since migration and their age at immigration. 
Regarding residency status, we would basically apply the 
categories developed by the Federal Office for Migration 
and Refugees (BAMF), yet adapt them where necessary [31]. 
Cognitive testing indicated that translated questionnaires 
should also provide the answer categories in German. Fre-
quently, respondents learn the German terminology of resi-
dency regulations (for example Erlaubnis zum Daueraufent-
halt in der Europäischen Union, Aufenthaltsgestattung or 
Duldung) after arriving in Germany and therefore appear 
to use them mostly in German. Often, they either do not 
know or there is no equivalent term in their native language. 
A new aspect would also be to collect data on the reasons 
for migration (motivation). The motivating reasons for 
migration we propose are also based on the categories of 
surveys by BAMF (for employment, training, according to 
international law, humanitarian or political refugees, family, 
late repatriates or other reasons) [32]. Following cognitive 
testing, these were supplemented by further frequently men-
tioned reasons such as the answer ‘to have a better future’. 
For example, these studies have used a diverse set of proxy 
variables and acculturation scales. These are used to col-
lect data on migration history, language, (ethnic) back-
ground and a person’s social environment. Based on these 
dimensions, an acculturation score is then usually calcu-
lated that aims to provide statements on a person’s degree 
of acculturation. In this context, however, it remains unclear 
how the multiple dimensions relate to each other and 
whether changes in one dimension (such as greater lan-
guage proficiency) also lead to changes in other dimen-
sions (such as stronger social networks) [29, 30].
Due to the numerous gaps regarding the theoretical 
establishment of the concept of acculturation, the incon-
sistencies related to its operationalisation and measure-
ment as well as a critical discussion of an approach that 
generalises and categorises people as members of a ‘cul-
ture’ (based on ascribed and often ethicising traits), we 
have decided not to introduce the concept of acculturation 
as such or to calculate an acculturation score in the health 
studies of the Robert Koch Institute. Nonetheless, our 
review identified four thematic dimensions within the 
scales measuring acculturation in the literature. Based on 
those, proxies and items were identified that we intend to 
survey within future migration-sensitive health monitoring. 
These would be a person’s migration history, their language 
skills (German and native language), subjective feeling of 
belonging and social support. These relevant factors need 
to be taken into consideration when explaining differences 
in health/health outcomes of people with a migration back-
ground.  
Relevant migration-related 
characteristics such as 
language, sense of belonging 
and migration history should 
be surveyed without making 
generalising statements on 
degrees of ‘acculturation’.
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as well as the representative survey Ausgewählte Migranten-
gruppen in Deutschland (RAM 2015) by the Federal Office 
for Migration and Refugees (BAMF). The item ‘How strong-
ly do you feel you are a part of German society?’ would be 
followed by a five item Likert scale (very strongly, strongly, 
partly, barely, not at all). The feeling of belonging to the 
country of origin would also be implemented by using a 
corresponding answer scale based on the IAB-SOEP migra-
tion sample template and the RAM of the BAMF: ‘And how 
strongly do you feel you are a part of the society of your 
country of origin (i.e. the country in which you or your par-
ents were born)?’ It is thereby important to recognise that 
surveying a subjective feeling of belonging in the context 
of health is relevant not only for people with a migration 
background. The subjective feeling of belonging also influ-
ences the health of other population groups, which is why 
surveying this feeling should not be limited to the migra-
tion sample. 
Social support 
A person’s social environment emerged as the fourth glob-
al dimension from the review of the literature on the con-
cept of acculturation. This included proxies as well as items 
within acculturation scales that survey for example the ori-
gin of friends or people in the neighbourhood, or contact 
with family members in the country of origin, but also 
knowledge of political and social questions, dietary habits 
and other items that aim to operationalise belonging to a 
culture. These questions on the social environment oper-
ationalised in this manner are only posed to people with a 
migration background. The reason behind these questions 
is an idea of fixed and generalisable traits and social 
Language
Language surveying was also further developed. The min-
imum indicator set [8] only collected data on German as a 
native language (yes/no) as well as a person’s self-assessed 
German language skills (very good, good, average, poor, 
very poor). We now recommend a four-step approach. In 
a first step, data on a person’s native language would be 
collected by asking ‘Which language is your native lan-
guage?’ followed by a list of ten languages plus a box to 
enter any other language. The ten languages selected would 
cover the most frequently spoken languages in the overall 
population including German. These would include Arabic, 
Italian, Croatian, Polish and Turkish. In a second step, like 
in the minimum indicator set, respondents would be asked 
to self-assess their language proficiency. This would initial-
ly aim to collect data on German proficiency based on 
Brand et al. [15] by using the item ‘How good do you think 
your German is?’ on a five item answer scale (very good, 
good, average, poor, very poor). The third step would con-
sist of surveying a person’s native language (except Ger-
man) with the item ‘How well do you speak your native 
language (except German)?’ followed by the same five pos-
sible answers. Moreover, the language used during the 
interview (or in the questionnaire) would be established 
as a proxy variable. 
Feeling of belonging
From our perspective, surveying the subjective feeling of 
belonging in German society should be conducted analo-
gous to the migration sample of the Institute for Employ-
ment Research (IAB), the Socio-Economic Panel (SOEP) of 
the German Institute for Economic Research (DIW Berlin) 
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concerning the methodological and ethical recommenda-
tions to collect data on discrimination, the instruments 
applied would have to be optimised in terms of the dimen-
sions surveyed and the terminology used [35, 36].
An analysis of current research regarding the link between 
discrimination and health was carried out (reviews and orig-
inal studies, search strategy using combined MeSH terms 
such as discrimination, racism, health, mental health, 
healthcare, gender, socioeconomic status, MEDLINE data-
base). In addition, different survey instruments were com-
pared and discussed that have already been used in repeated 
representative surveys in Germany, including the RKI’s 
KiGGS study and the surveys by the Socio-Economic Panel, 
by the Berlin Institute for Integration and Migration Research, 
as well as the Federal Government’s anti-discrimination 
agency. Furthermore, a summary of the recommendations 
on methodological and ethical principles to survey ethnic-
ity and anti-discrimination data that have been developed 
for German-speaking countries by civil society institutions, 
the federal anti-discrimination agency and research institu-
tions was developed [35-37].
3.1 Operationalising and measuring subjectively per-
ceived discrimination
The majority of studies were published in North America, 
with a smaller number coming from European countries. 
They show a clear correlation between discrimination and 
health when outcomes such as mental health, overall/phys-
ical health, health behaviour and use of healthcare and pre-
vention services are considered. A variety of scales, indi-
vidual items and instruments are used to operationalise 
interactions that are thought to define or nullify a supposed 
belonging to a category ‘culture’ which itself is based on 
unclear assumptions and attributions. 
Against this backdrop, we recommend mapping the 
social environment as part of an approach for migra-
tion-sensitive health monitoring at the Robert Koch Insti-
tute based on social support and using none of the 
above-mentioned ‘acculturation’ items. These would – as 
done in previous health surveys of the RKI – be surveyed 
according to the Oslo 3 Social Support Scale. The scale is 
an instrument frequently applied in Europe to measure 
perceived social support [33, 34]. Participants thereby 
answer three questions with a four item response format 
on the number of people they would consider themselves 
close to or people that they can rely on, how many other 
people are in their lives and the availability of neighbour-
hood assistance.
3. Discrimination
Interpersonal and structural discrimination play a crucial 
role in physical and mental health. People can suffer from 
racist discrimination independently of whether they have 
a migration background according to the the current micro-
census definition or not (for example on grounds of origin, 
appearance, accent, name). Surveying data on discrimina-
tion in the context of health monitoring at the RKI poten-
tially provides a basis to analyse perceived discrimination 
and the health of those affected. At the RKI, subjectively 
felt discrimination has been surveyed once in the German 
Health Interview and Examination Survey for Children and 
Adolescents (KiGGS). However, it became clear that, 
Surveying (anti-)discrimina-
tion data provides the basis 
for a more differentiated 
analysis of the health of a 
heterogeneous population.
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and applied to some concrete settings, for example, to inves-
tigate discrimination in a medical setting [42]. The frequency 
of experiences of discrimination is surveyed with a 5-item 
Likert scale (very often, often, sometimes, rarely, never).
The following question asks about the possible reasons 
for the reported experiences also with regard to possible 
ascriptions and allows multiple answers: ‘What do you 
think was the main reason for these experiences? (Multi-
ple answers possible. Please also consider how others pos-
sibly see you)’. We also formulate answers according to 
the established item set of the everyday discrimination 
scale [40, 41] as well as based on the six categories of the 
general equal treatment act: ‘sex’, ‘origin, accent, language, 
appearance, name’, ‘religion’, ‘chronic disease, impair-
ment', ‘sexual orientation’, ‘age’ and supplement these 
with ‘weight’, socioeconomic status (‘education, income’) 
and ‘unemployment’. 
We would also expand the instrument to include ques-
tions on the frequency of discrimination experiences in the 
health and care sector and in contact with authorities: ‘How 
often have you been treated unfairly or worse than other 
people in the following situations? In the health or care 
sector (for example during a doctor’s appointment, at hos-
pital, assisted living, care facility), during contacts with 
public offices or authorities (e.g. registration offices, immi-
gration offices, job centres, police)’. The frequency of expe-
rienced discrimination will again be surveyed by using the 
Likert scale. These questions aim to collect data in the fields 
particularly relevant to health monitoring. Potentially, it will 
enable the identification of subjectively perceived barriers 
to access healthcare and health services due to discrimi-
nation. Yet discrimination also has public health relevance 
perceived discrimination as subjectively worse or less 
favourable treatment in everyday life, in relevant areas of 
life (offices, shops) or disadvantage in structural areas such 
as the housing market or in professional life. Studies sur-
vey the possible grounds for discrimination as well as the 
frequency of experienced discrimination. A large number 
of publications explicitly examines the connection between 
racial discrimination and health [38, 39].
There are important methodological and ethical aspects 
to consider when collecting anti-discrimination data. Infor-
mation needs to be provided voluntarily, external ascrip-
tions have to be avoided and the relevant groups should 
participate in developing the content and instruments, data 
collection and analysis. Ensuring an intersectional perspec-
tive, i.e. collecting data on all dimensions of discrimination 
without limiting the perspective to single factors such as 
migration background or country of origin is also essential 
[35].
On this basis, we have developed a proposal for a three 
stage approach. Initially, we would survey the subjectively 
perceived frequency of interpersonal discrimination expe-
riences in people’s everyday lives by applying the 5-item 
everyday discrimination scale [40, 41]. The scale asks ‘In 
your day-to-day life how often have any of the following 
things happened to you?’ and offers the following situations 
as answers: ‘You receive poorer service than other people 
at restaurants or stores.’, ‘You are treated with less respect’, 
‘People act as if they think you are not smart.’, ‘People act 
as if they are afraid of you. ’, ‘You are threatened/harassed’. 
This 5-item variant of the scale has been widely used in Eng-
lish-speaking countries and validated for numerous popu-
lation groups. Moreover, the scale has already been adapted 
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and life satisfaction is, however, of particular health rele-
vance. We are therefore considering including the question: 
‘How important is religion for your everyday well-being and 
life satisfaction?’ followed by a four item answer scale (very 
important, slightly important, not so important, not impor-
tant at all). The survey conducted by the Socio-Economic 
Panel on religion as a resource of social cohesion already 
applied this question in this manner [47].
5. Subjective social status
Numerous empirical studies consistently show that peo-
ple with a low socioeconomic status (SES) face an increased 
risk of developing disease and dying at a younger age 
[48-51]. Conceptually, SES is understood as a multidimen-
sional construct and classically measured based on the 
three ‘objective’ indicators of education, occupation and 
income [52, 53]. SES measurement is therefore based on 
factors that significantly influence the position of people 
at the ‘top and bottom’ of society [54]. Using objective SES 
indicators attributes a status position to people. However, 
this attribution is not always congruent with how people 
assess their own status. To account for this subjective 
perspective, health research is increasingly supplement-
ing objective SES indicators with subjective status indica-
tors [55-57]. Subjective social status (SSS) indicates where 
people see themselves on the social ladder and the status 
group they feel they belong to.
Research in recent years indicates that a lower SSS, inde-
pendently of objective SES, is associated with poorer phys-
ical and mental health [55, 56, 58-60]. Such an association 
between SSS and health has also been observed among 
in people’s dealings with administrative offices, institutions 
and public facilities, for example when applying for health 
services. These two structural areas were selected follow-
ing the evaluation of the cognitive pre-tests conducted with 
relevant groups of persons.
4. Religion
The term religion is defined as the belief in a higher power 
resulting from belonging to a religious creed such as Chris-
tianity, Islam, Judaism, Buddhism or Hinduism [43]. Dur-
ing recent years, a series of empirical studies has investi-
gated the influence of religion on physical and mental 
health as well as mortality [44-46]. 
According to the proposal for health monitoring at the 
RKI, the initial question will address the belonging to one 
of the religious creeds. Similar to the study Deutschland 
postmigrantisch by the Forschungsgruppe Junge Islambe-
zogene Themen in Deutschland (JUNITED) at the Berlin 
Institute for Integration and Migration Research (BIM) at 
the Humboldt University of Berlin, one question would 
have to be: ‘What is your religion?’ The possible answers 
would be the five major world religions (Christianity, Islam, 
Judaism, Hinduism, Buddhism), plus the options ‘any other 
religion’, ‘no religion’, as well as ‘I prefer not to answer this 
question’. Originally, our concept foresaw surveying par-
ticipation in community life as a further social resource. 
However, the results of the cognitive pre-tests showed that 
the translations of the concept of community life give rise 
to very different associations. As a result, this question was 
not included in the set of recommended questions. The 
question of the connection between religion, well-being 
Religion can influence health 
and serves as an important 
explanatory factor for health 
differences.
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would position themselves on this social ladder. The texts 
contained in the MacArthur Scale thereby explicitly refer-
ence the classical socioeconomic factors of education, 
occupation and income. Relative self-assessment general-
ly takes place with regard to the society of the country in 
which respondents live. The MacArthur Scale can thus be 
applied to people with and without a migration background. 
Figure 1 shows the German version of the MacArthur Scale 
which has been used in RKI surveys to collect data on SSS 
in Germany and which has already been tested for con-
struct validity in the general population [57].
5.2 Measuring hypothetical SSS in the country of origin
One US study [69] applied a MacArthur Scale-based ques-
tionnaire to collect data on subjective social status. At the 
point of interview, people who have migrated were asked 
to assess what their current social position in their country 
of origin would be if they had continued to live there [70]. 
Figure 2 shows the adapted version of the instrument in 
German, which has already been applied in an RKI feasi-
bility study. While country of residence SSS data is collect-
ed independently by health studies and can be used as an 
(in)dependent variable, collecting data on the hypothetical, 
country of origin SSS of migrants is generally not done 
separately, but in combination with measuring country of 
residence SSS. 
One question that can be addressed by combining both 
items is, for example, whether a discrepancy between the 
hypothetical SSS in the country of origin and the SSS in the 
country of residence has a health impact. For some immi-
grant population groups in the US, it has been observed 
people with a migration background [61]. The association 
is not only evident in cross-sectional studies. Observations 
from longitudinal studies and experimental studies also 
indicate that SSS has an independent effect on health and 
disease risks [62-65]. It is assumed that a low SSS reflects 
perceived social disadvantages and relative deprivation, 
which in turn cause feelings of injustice, anger, inferiority 
or shame [66-68]. Permanent or recurring feelings of this 
kind could lead to a chronic state of stress and thus to an 
increased risk of disease for people with low SSS [68]. Partly, 
however, SSS could also express aspects of socioeconomic 
conditions that are not covered by the three classic SES indi-
cators such as wealth, over-indebtedness or social security. 
Often it is difficult to assess people’s SES prior to migra-
tion, i.e. in their country of origin. Generally, it is difficult 
to translate their socioeconomic conditions in their coun-
tries of origin to the context of their country of residence, 
such as educational attainment or the status their occupa-
tion grants them. In these cases, SSS could provide an 
adequate and, for research, pragmatic solution. It should 
be noted, however, that SSS cannot fully substitute objec-
tive SES indicators, especially as the effects of objective 
and subjectively perceived living conditions on health 
would then become indistinguishable.
5.1 Measuring SSS in the country of residence (Germany)
In health research and epidemiology, the MacArthur Scale 
of Subjective Social Status has internationally established 
as the standard instrument to measure SSS [55, 56]. The 
instrument includes a ladder with ten rungs representing 
social structure. Interviewees are asked to mark where they 
Data on subjective social 
status can help analyse the 
effects of perceived social 
conditions and social 
mobility on the health of 
people with a migration 
history.
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that on average the health of people who consider their 
status in the country of residence to be lower than their 
hypothetical status in their country of origin is poorer [70, 71]. 
The control group was comprised of migrants not perceiv-
ing such a status discrepancy. However, this association 
played out differently depending on the country of origin 
[70]. So far, the mechanisms underlying these results have 
not been sufficiently clarified. Possibly, however, perceived 
downward social mobility due to migration or counterfac-
tual thinking (‘Had I never migrated...’) could be psycho- 
social stressors that impact the health of migrants.
6. Methodological outlook
A sustained discussion on the diversity of our society in the 
context of epidemiologic and public health research hinges 
on a continuous reflection of the concepts and categories 
applied, and on avoiding ascriptions-based generalisations. 
The concepts presented in this article are an important 
development of the conceptual basis of health monitoring 
at the RKI which allow an inclusion of several migration-sen-
sitive components. The discussion of various migration-sen-
sitive concepts and surveying instruments should provide 
a basis to better account for the heterogeneity and diversi-
ty of people in Germany in future data collection and anal-
ysis. Even though the large number of migration-related 
questions might increase the probability of non-response, 
and thus the generation of unusable data, it does provide 
more detailed insights into one’s history of migration (for 
example duration of stay, residency status or motives for 
migration). This should enable a better understanding of 
the concomitant health effects far beyond the indicator of 
Figure 2 
Adapted version of the MacArthur Scale to 
assess the subjective assessment of the 
hypothetical social status in the country of 
origin for people with a migration background*
Source: Own figure
*The text is a translation based on the German-language 
version of the questionnaire item. It has not yet been 
validated for use in questionnaire surveys and is only 
included in this manuscript for reasons of readability.
Figure 1
German version of a MacArthur Scale to assess 
the subjective social status of adults
Source: Hoebel et al. 2015 [57]
Think of a ladder with 10 rungs representing where 
people stand in Germany.
At the top of the ladder are the people who are the best 
off – those who have the most money, the most 
education and the most respected jobs.  
At the bottom are the people who are the worst off – 
who have the least money, least education, and the 
least respected jobs or no job.
The higher up you are on this ladder, the closer you are 
to the people at the very top; the lower you are, the 
closer you are to the people at the very bottom.
Where would you place yourself on this ladder?
Please indicate the rung where you think you stand  
at this time in your life, relative to other people in 
Germany.
Now think of the country you moved from, that is, your 
country of origin. Think of a ladder with 10 rungs represent-
ing where people stand in your country of origin today.
At the top of the ladder are the people who are the best 
off – those who have the most money, the most 
education and the most respected jobs.  
At the bottom are the people who are the worst off – 
who have the least money, least education, and the 
least respected jobs or no job.
The higher up you are on this ladder, the closer you are 
to the people at the very top; the lower you are, the 
closer you are to the people at the very bottom.
Where would you place yourself on this ladder?  
Please indicate the rung where you think you stand if 
you were still in your country of origin today.
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need to include new forms of reachability, discrimina-
tion-free settings and accessibility of surveys in different 
languages [35]. Using questionnaires in various languages 
requires a methodological discussion of the specific 
demands of questionnaire translation. Instead of a word-
for-word translation, the aim will generally be for an 
idiomatic translation, i.e. one that clearly renders the mean-
ing and concepts of a text in the foreign language. Within 
the IMIRA project, a standard operation procedure was 
developed that considers the team approach (also called 
committee approach) as an important element in the 
idiomatic translation of questionnaires. It intends to involve 
several native translators with different qualifications in the 
translation process to prevent translations from being both 
too vague and having too much of a personal style [72]. 
Finally, the quality of the instruments - with regard for exam-
ple to validity - should also be proven for the translated 
versions. Cognitive pre-testing with participants from all 
relevant language groups including German should allow 
the identification of where improvements can be made. 
Beyond translations, this applies to the entire research 
process. The participation of people with a migration back-
ground as well as of those who are affected by racist dis-
crimination, yet who are not included in the migration back-
ground category according to the definition, would be 
essential to optimise research settings. This applies as 
much to the development and establishment of migra-
tion-sensitive concepts as to the application, evaluation 
and communication of the results. Furthermore, attention 
should be paid to discrimination-free framework settings 
for interviews, for example by training the intercultural and 
communicative capacities of interviewers [35]. 
migration background (yes/no) or of a generation within a 
family that has migrated. Factors such as the subjective 
belonging to a group and discrimination, religious creed as 
well as subjective social status may also be important fac-
tors to explain differences in health outcomes between peo-
ple with and without a history of migration. This will allow 
for a more detailed description of these factors for example 
in the context of health survey data collection also with 
regard to possible interdependencies and correlations, such 
as the connection between subjective social status and 
discrimination or a person’s feeling of belonging to the 
society. The concepts developed should potentially provide 
a basis to portray the health resources and burdens as well 
as the needs and requirements of diverse population groups 
in a more differentiated way. RKI health survey data could 
contribute to future discussions on equity in health and 
social participation as well as discrimination. Using the 
described concepts, the basis for further differentiated data 
analyses of the health of people with migration background 
can be improved, also enabling a responsible communica-
tion of the results to researchers, politics and the broader 
public. From our perspective, several concepts should not 
be used exclusively for people with a migration background 
but applied in perspective to all population groups, since 
some of them - such as discrimination or religion - impact 
the health of all people living in Germany. 
When applying these concepts to improve the migra-
tion-sensitivity of health monitoring at the RKI and public 
health research in general, some methodological questions 
need to considered, which we discuss in the following. 
It will be important to create adequate framework condi-
tions and adapt questionnaire instruments, measures that 
In a longer term perspective, 
the concepts presented are 
to be applied not merely in 
surveys related to migration, 
but to all population groups.
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Data protection and ethics
All of the Robert Koch Institute’s studies are subject to 
strict compliance with the data protection provisions set 
out in the EU General Data Protection Regulation (GDPR) 
and the Federal Data Protection Act (BDSG). Cognitive pre-
tests were conducted by the market and social research 
institute USUMA in Berlin. USUMA conducts surveys strict-
ly in accordance with the provisions of DIN ISO 20252 
‘Market and social research services’, the agreed guidelines 
of the working group Deutscher Markt- und Sozial-
forschungsinstitute e.V. (ADM) as well as the internation-
al code of the International Chamber of Commerce (ICC) 
and the European Society for Opinion and Market Research 
(ESOMAR) for market and social research. 
In particular, all stages of the project fulfil the following 
guidelines: 
  International code of the ICC/ESOMAR for market and 
social research and the declaration for the territory of 
the Federal Republic of Germany regarding the ICC/
ESOMAR as well as data analytics (‘German Declara-
tion’)
  ISO 20252 quality standards (standards regarding qual-
ity assurance in market and social research)
  Guideline on the Treatment of Addresses in Market and 
Social Research 
  Regulation of the European Parliament and of the Coun-
cil on the protection of individuals with regard to the 
processing of personal data and the free movement of 
such data (GDPR). 
Approval by an ethics committee was not required as 
the pre-tests did not require the collection of personal data. 
In the future, beyond the four concepts presented here, 
it will be necessary to consider further aspects. These could 
include, for example, social resources and coping strategies, 
vigilance, resilience and self-efficacy. These approaches are 
part of a necessary shift of focus in the discourse on health 
and migration, which is too often focused on deficits, 
towards a capacities and resources oriented perspective.
Addressing the diversity of the population in the context 
of epidemiological analyses will require new approaches. 
Intersectional perspectives for example should, where pos-
sible, also be applied in epidemiology - social categories 
need to be analysed not separately but with regard to how 
they intersect each other. This emphasises the need for a 
discussion of how to apply and bring together a diverse 
set of analytical approaches in quantitative health research 
[73]. The analyses of different health settings may better 
reflect the situation of the population as a whole. 
Corresponding author
Maria Schumann
Robert Koch Institute 




Please cite this publication as
Schumann  S, Kajikhina K, Polizzi A, Sarma N, Hoebel J et al. (2019)
Concepts for migration-sensitive health monitoring. 
Journal of Health Monitoring 4(3): 49-65. 
DOI 10.25646/6075 
The German version of the article is available at: 
www.rki.de/journalhealthmonitoring
Journal of Health Monitoring
Journal of Health Monitoring 2019 4(3)
CONCEPTS & METHODSConcepts for migration-sensitive health monitoring
61
8. Schenk L, Bau AM, Borde T et al. (2006) Mindestindikatorensatz 
zur Erfassung des Migrationsstatus - Empfehlungen für die 
epidemiologische Praxis. Bundesgesundheitsbl 49(9):853-860
9. Ridolfo H, Schoua-Glusberg A (2011) Analyzing Cognitive 
Interview Data Using the Constant Comparative Method of 
Analysis to Understand Cross-Cultural Patterns in Survey Data. 
Field Methods 23(4):420-438
10. Redfield R, Linton R, Herskovits MJ (1936) Memorandum for the 
study of acculturation. Am Anthropol 38(1):149-152
11. Häußling R, Oberwittler D, Antweiler C et al. (2016) In: Kopp J, 
Steinbach A (Eds) Grundbegriffe der Soziologie. VS Verlag für 
Sozialwissenschaften, Wiesbaden, P. 1-24
12. Henry JP, Cassel JC (1969) Psychosocial factors in essential 
hypertension recent epidemiologic and animal experimental 
evidence. Am J Epidemiol 90(3):171-200
13. Abraido-Lanza AF, Armbrister AN, Florez KR et al. (2006) Toward 
a theory-driven model of acculturation in public health research. 
Am J Public Health 96(8):1342-1346
14. Ahluwalia IB, Ford ES, Link M et al. (2007) Acculturation, weight, 
and weight-related behaviors among Mexican Americans in the 
United States. Ethn Dis 17(4):643-649
15. Brand T, Samkange-Zeeb F, Ellert U et al. (2017) Acculturation 
and health-related quality of life: results from the German 
National Cohort migrant feasibility study. Int J Public Health 
62(5):521-529
16. Carter-Pokras O, Zambrana RE, Yankelvich G et al. (2008) Health 
status of Mexican-origin persons: do proxy measures of accultur-
ation advance our understanding of health disparities? J Immigr 
Minor Health 10(6):475-488
17. Kim MJ, Lee SJ, Ahn YH et al. (2007) Dietary acculturation and 
diet quality of hypertensive Korean Americans. J Adv Nurs 
58(5):436-445
18. Lesser IA, Gasevic D, Lear SA (2014) The association between 
acculturation and dietary patterns of South Asian immigrants. 
PLoS One 9(2):e88495
19. Morawa E, Erim Y (2014) Acculturation and depressive symp-
toms among Turkish immigrants in Germany. Int J Environ Res 
Public Health 11(9):9503-9521
20. Sussman NM, Truong N (2011) “Please extinguish all cigarettes”: 
The effects of acculturation and gender on smoking attitudes and 
smoking prevalence of Chinese and Russian immigrants. Int J 
Intercult Relat 35(2):163-178
Participation in the studies was voluntary. The participants 
were also informed about the aims and contents of the 
study, and about data protection. Informed consent was 
obtained in writing.
Funding
The IMIRA project receives funding from the Federal Min-
istry of Health (funding code: ZMVI1-2516FSB408).
Conflicts of interest
The authors declared no conflicts of interest.
References
1. Spallek J, Razum O (2016) Migration und Gesundheit. In:  
Richter M, Hurrelmann K (Eds) Soziologie von Gesundheit  
und Krankheit. Springer Fachmedien Wiesbaden, Wiesbaden,  
P. 153-166
2. Statistisches Bundesamt (2018) Bevölkerung mit Migrations-
hintergrund. Ergebnisse des Mirkozensus 2017. Fachserie 1, 
Reihe 22. Destatis, Wiesbaden
3. Razum O, Bunte A, Gilsdorf A et al. (2016) Gesundheitsversor-
gung von Geflüchteten: Zu gesicherten Daten kommen. Dtsch 
Arztebl International 113(4):130-133
4. Saß AC, Grüne B, Brettschneider AK et al. (2015) Beteiligung von 
Menschen mit Migrationshintergrund an Gesundheitssurveys 
des Robert Koch-Instituts. Bundesgesundheitsbl 58(6):533-542. 
https://edoc.rki.de/handle/176904/2385 (As at 12.06.2019)
5. Santos-Hövener C, Schumann M, Schmich P et al. (2019) 
Improving the information base regarding the health of people 
with a migration background. Project description and initial 
findings from IMIRA. Journal of Health Monitoring 4(1):46-57. 
https://edoc.rki.de/handle/176904/5915 (As at 12.06.2019)
6. Butler J, Albrecht NJ, Ellsäßer G et al. (2007) Migrationssensible 
Datenerhebung für die Gesundheitsberichterstattung.  
Bundesgesundheitsbl 50(10):1232-1239
7. Schenk L, Neuhauser H (2005) Methodische Standards für  
eine migrantensensible Forschung in der Epidemiologie. 
Bundesgesundheitsbl 48:279-286
Journal of Health Monitoring
Journal of Health Monitoring 2019 4(3)
CONCEPTS & METHODSConcepts for migration-sensitive health monitoring
62
33. Dalgard OS, Dowrick C, Lehtinen V et al. (2006) Negative life 
events, social support and gender difference in depression: a 
multinational community survey with data from the ODIN study. 
Soc Psychiatry Psychiatr Epidemiol 41(6):444-451
34. Kilpeläinen K, Aromaa A and and the ECHIM Core Group (2008) 
European health indicators: development and initial implementa-
tion: final report of the ECHIM project. National Public Health 
Institute, Helsinki.  
https://www.uzis.cz/cz/echim/final-report.pdf (As at 12.06.2019)
35. Baumann AL, Egenberger V, Supik L (2018) Erhebung von 
Antidiskriminierungsdaten in repräsentativen Wiederholungs-
befragungen. Bestandsaufnahme und Entwicklungsmöglich-
keiten. Antidiskriminierungsstelle des Bundes, Berlin.  
http://www.antidiskriminierungsstelle.de/SharedDocs/Down-
loads/DE/publikationen/Expertisen/Datenerhebung.pdf?__
blob=publicationFile&v=3 (As at 12.06.2019)
36. Ahyoud NA, Kwesi J, Bartsch S et al. (2018) Wer nicht gezählt 
wird, zählt nicht. Antidiskriminierungs- und Gleichstellungsdaten 
in der Einwanderungsgesellschaft – eine anwendungsorientierte 
Einführung. Vielfalt entscheidet – Diversity in Leadership, 
Citizens For Europe, Berlin.  
https://www.kultur-oeffnet-welten.de/media/material-down-
loads/antidiskriminierungs_-_gleichstellungsdaten_-_einfueh-
rung.pdf (As at 12.06.2019)
37. Supik L (2017) Statistik und Diskriminierung. In: Scherr A, 
El-Mafaalani A, Yüksel G (Eds) Handbuch Diskriminierung. 
Springer Fachmedien Wiesbaden, Wiesbaden, P. 191-207
38. Paradies Y, Ben J, Denson N et al. (2015) Racism as a Determi-
nant of Health: A Systematic Review and Meta-Analysis. PLOS 
ONE 10(9):1-48
39. Pascoe E, Smart-Richman L (2009) Perceived discrimination and 
health: a meta-analytic review. Psychol Bull 135:531-554
40. Sternthal MJ, Slopen N, Williams DR (2011) Racial Disparities in 
Health: How Much Does Stress Really Matter? Du Bois Rev 
8(1):95-113
41. Williams DR, Yu Y, Jackson JS et al. (1997) Racial Differences in 
Physical and Mental Health: Socioeconomic Status, Stress, and 
Discrimination. J Health Psychol 2(3):335-351
42. Peek ME, Nunez-Smith M, Drum M et al. (2011) Adapting the 
everyday discrimination scale to medical settings: reliability and 
validity testing in a sample of African American patients. Ethn 
Dis 21(4):502-509
21. Fox M, Thayer Z, Wadhwa PD (2017) Assessment of accultura-
tion in minority health research. Soc Sci Med 176:123-132
22. Hunt LM, Schneider S, Comer B (2004) Should “acculturation” 
be a variable in health research? A critical review of research on 
US Hispanics. Soc Sci Med 59(5):973-986
23. Gordon MM (1964) Assimilation in American Life: The Role of 
Race, Religion, and National Origins. Oxford University Press, 
New York
24. Berry JW (1997) Immigration, Acculturation, and Adaptation. 
Appl Psychol 46(1):5-34
25. Sam DL (2006) Acculturation: Conceptual background and core 
components. In: Berry JW (Ed) The Cambridge handbook of 
acculturation psychology. Cambridge University Press, New York, 
P. 11-26
26. Thomson MD, Hoffman-Goetz L (2009) Defining and measuring 
acculturation: a systematic review of public health studies with 
Hispanic populations in the United States. Soc Sci Med 
69(7):983-991
27. Schumann M, Bartig S, Bug M et al. (2018) Acculturation in 
epidemiological research among migrant populations: a 
systematic review.  
https://www.crd.york.ac.uk/PROSPERO/display_record.
php?RecordID=88234 (As at 12.09.2018)
28. Phinney JS (1996) When we talk about American ethnic groups, 
what do we mean? Am Psychol 51(9):918-927
29. Fox M, Thayer Z, Wadhwa PD (2017) Acculturation and health: 
the moderating role of socio-cultural context. Am Anthropol 
119(3):405-421
30. Schwartz SJ, Unger JB, Zamboanga BL et al. (2010) Rethinking 
the concept of acculturation: implications for theory and 
research. Am Psychol 65(4):237-251
31. Bundesamt für Migration und Flüchtlinge (BAMF) (2019) 
Aufenthalt in Deutschland.  
http://www.bamf.de/DE/Willkommen/Aufenthalt/WichtigeInfor-
mationen/wichtigeinformationen-node.html;jsessionid=D0D8B-
53CD2E825523D063B31D419E2BE.2_cid294 (As at 25.02.2019)
32. Bundesministerium des Innern (Ed) (2015) Migrationsbericht 
des Bundesamtes für Migration und Flüchtlinge im Auftrag der 
Bundesregierung. Migrationsbericht 2013. BMI, Berlin.  
http://www.bamf.de/SharedDocs/Anlagen/DE/Publikationen/
Migrationsberichte/migrationsbericht-2013.pdf?__blob=publica-
tionFile (As at 12.06.2019)
Journal of Health Monitoring
Journal of Health Monitoring 2019 4(3)
CONCEPTS & METHODSConcepts for migration-sensitive health monitoring
63
55. Adler NE, Epel ES, Castellazzo G et al. (2000) Relationship of 
subjective and objective social status with psychological and 
physiological functioning: preliminary data in healthy, white 
women. Health Psychol 19(6):586-592
56. Hegar R, Mielck A (2010) „Subjektiver sozialer Status“. Stellen-
wert für die Untersuchung und Verringerung von gesundheit-
licher Ungleichheit. Präv Gesundheitsf 5(4):389-400
57. Hoebel J, Müters S, Kuntz B et al. (2015) Messung des subjekti-
ven sozialen Status in der Gesundheitsforschung mit einer 
deutschen Version der MacArthur Scale. Bundesgesundheitsbl 
58(7):749-757
58. Zell E, Strickhouser JE, Krizan Z (2018) Subjective social status 
and health: a meta-analysis of community and society ladders. 
Health Psychol 37(10):979-987
59. Tang KL, Rashid R, Godley J et al. (2016) Association between 
subjective social status and cardiovascular disease and cardio-
vascular risk factors: a systematic review and meta-analysis. BMJ 
Open 6(3):1-14
60. Cundiff JM, Matthews KA (2017) Is subjective social status a 
unique correlate of physical health? A meta-analysis. Health 
Psychol 36(12):1109-1125
61. Leu J, Yen IH, Gansky SA et al. (2008) The association between 
subjective social status and mental health among Asian 
immigrants: investigating the influence of age at immigration. 
Soc Sci Med 66(5):1152-1164
62. Singh-Manoux A, Marmot MG, Adler NE (2005) Does subjective 
social status predict health and change in health status better 
than objective status? Psychosom Med 67(6):855-861
63. Nobles J, Weintraub MR, Adler NE (2013) Subjective socioeco-
nomic status and health: relationships reconsidered. Soc Sci 
Med 82:58-66
64. Schubert T, Süssenbach P, Schäfer SJ et al. (2016) The effect of 
subjective social status on depressive thinking: an experimental 
examination. Psychiatry Res 241:22-25
65. Demakakos P, Biddulph JP, de Oliveira C et al. (2018) Subjective 
social status and mortality: the English Longitudinal Study of 
Ageing. Eur J Epidemiol 33(8):729-739
66. Smith HJ, Pettigrew TF, Pippin GM et al. (2012) Relative 
deprivation: a theoretical and meta-analytic review. Pers Soc 
Psychol Rev 16(3):203-232
43. Mehnert A, Höcker A (2011) Religion und körperliche Gesund-
heit-empirische Befunde und Erklärungsansätze. In: Gesund-
heit-Religion-Spiritualität. Konzepte, Befunde und Erklärungs-
ansätze. Juventa, Weinheim, P. 247-257
44. Chatters LM (2000) Religion and Health: Public Health Research 
and Practice. Annu Rev Public Health 21:335-367
45. Koenig HG (2015) Religion, spirituality, and health: a review and 
update. Adv Mind Body Med 29(3):19-26
46. Koenig HG (2009) Research on Religion, Spirituality, and Mental 
Health: A Review. Can J Psychiatry 54:283-291
47. Traunmüller R (2008) Religion als Ressource sozialen Zusam-
menhalts? Eine empirische Analyse der religiösen Grundlagen, 
SOEP papers on Multidisciplinary Panel Data Research.  
Deutsches Institut für Wirtschaftsforschung, Berlin.  
https://www.diw.de/documents/publikationen/73/diw_01.c. 
90639.de/diw_sp0144.pdf (As at 12.06.2019)
48. Mielck A (2000) Soziale Ungleichheit und Gesundheit: Empiri-
sche Ergebnisse, Erklärungsansätze, Interventionsmöglichkeiten. 
Verlag Hans Huber, Bern
49. Richter M, Hurrelmann K (2009) Gesundheitliche Ungleichheit: 
Grundlagen, Probleme, Perspektiven. VS Verlag für Sozialwissen-
schaften, Wiesbaden
50. Marmot M, Wilkinson RG (2005) Social determinants of health. 
Oxford University Press, Oxford
51. Robert Koch- Institut (Ed) (2017) Gesundheitliche Ungleichheit in 
verschiedenen Lebensphasen. Gesundheitsberichterstattung des 
Bundes. Gemeinsam getragen von RKI und Destatis. Robert 
Koch-Institut, Berlin.  
https://edoc.rki.de/handle/176904/3266 (As at 12.06.2019)
52. Galobardes B, Shaw M, Lawlor DA et al. (2006) Indicators of 
socioeconomic position. In: Oakes JM, Kaufman JS (Eds) 
Methods in social epidemiology. Jossey-Bass, San Francisco,  
P. 47-85
53. Lampert T, Kroll LE (2009) Die Messung des sozioökonomi-
schen Status in sozialepidemiologischen Studien. In: Richter M, 
Hurrelmann K (Eds) Gesundheitliche Ungleichheit: Grundlagen, 
Probleme, Perspektiven. VS Verlag für Sozialwissenschaften, 
Wiesbaden, P. 309-334
54. Lynch J, Kaplan G (2000) Socioeconomic position. In: Berkman 
LF, Kawachi I (Eds) Social epidemiology. Oxford University Press, 
New York, P. 13-35
Journal of Health Monitoring
Journal of Health Monitoring 2019 4(3)
CONCEPTS & METHODSConcepts for migration-sensitive health monitoring
64
67. McLeod JD (2013) Social stratification and inequality. In: 
Aneshensel CS, Phelan JC, Bierman A (Eds) Handbook of the 
sociology of mental health. Springer, Dordrecht, P. 229-
68. Hoebel J, Lampert T (2018) Subjective social status and health: 
multidisciplinary explanations and methodological challenges.  
J Health Psychol (efirst)
69. Alegria M, Takeuchi D, Canino G et al. (2004) Considering 
context, place and culture: the National Latino and Asian 
American Study. Int J Methods Psychiatr Res 13(4):208-220
70. Alcántara C, Chen CN, Alegría M (2014) Do post-migration 
perceptions of social mobility matter for Latino immigrant 
health? Soc Sci Med 101:94-106
71. Nicklett EJ, Burgard SA (2009) Downward social mobility and 
major depressive episodes among Latino and Asian-American 
immigrants to the United States. Am J Epidemiol 170(6):793-801
72. Behr D, Braun M, Dorer B (2015) Messinstrumente in internatio-
nalen Studien GESIS - Lebniz-Institut für Sozialwissenschaften 
(GESIS Survey Guidelines), Mannheim
73. Rommel A, Strasser S, Pöge K (2018) Perspectives of LGBTIQ* 
migrants, refugees and ethnic minorities for the development of 
a gender-sensitive and intersectional health reporting in 
Germany. European Journal of Public Health 28(Suppl 4):270
Journal of Health Monitoring
Journal of Health Monitoring 2019 4(3)
CONCEPTS & METHODSConcepts for migration-sensitive health monitoring
65
The Robert Koch Institute is a Federal Institute within  
the portfolio of the German Federal Ministry of Health
This work is licensed under a 
Creative Commons Attribution 4.0 
International License.
Imprint 






Susanne Bartig, Johanna Gutsche, Dr Birte Hintzpeter,  
Dr Franziska Prütz, Dr Martina Rabenberg, Dr Alexander Rommel,  
Dr Livia Ryl, Dr Anke-Christine Saß, Stefanie Seeling,  
Martin Thißen, Dr Thomas Ziese
Robert Koch Institute













External contributions do not necessarily reflect the opinions of the 
Robert Koch Institute.
